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EDTA-depleted pore laminae from all source were virtually devoid of nucleic acids (Table 1) and lacked the fastest-moving of the three major polypeptides which are characteristic of the structure (Fig. la) , Electron microscopy revealed that this treatment had resulted in loss of material from the pore annuli. Other chelating agents appear to have similar effects. For example, inclusion of heparin in the nuclear-envelope isolation medium (Bornens, 1978) results in loss of annular material, and once again the smallest of the pore-lamina polypeptides is absent from the gel-electrophoretic pattern.
The observations described in the present paper suggest (1) that the methods of Kay et al. (1972) and of Harris & Milne (1974) can successfully be applied in the isolation of nuclear envelopes from a wide range of mammalian tissues, (2) that the pore lamina described by Dwyer & Blobel (1976) is widely distributed in such tissues and is more or less constant in composition, ultrastructure and gel-electrophoresis pattern, and (3) that treatment with chelating agents such as EDTA specifically removes one polypeptide, together with all the residual nucleic acid, from the pore lamina. This last finding suggests a possible approach to the purification of one major component of the lamina, which may help t o elucidate the role of this structure in uivo.
We are indebted to Dr. K. J. Anderson for placing the facilities of the department at our disposal. E. R. P. is the recipient of an S.R.C. Research Training Grant, which is gratefully acknowledged.
been associated with neurological disturbances (Hurley & Waoley, 1963) , prompting studies on the stimulatory effect of Mn2+ on the adenylate cyclase activity from rat corpus striatum and other areas of the central nervous system (Brown & Makman, 1972; Kebabian et al., 1972; Clement-Cormier et al., 1974; Miller et al., 1974; Baldessarini et al., 1975) . On the other hand, activation of adenylate cyclase by hormones has been found to reflect an increase in the enzyme's affinity for Mg2+ (Harris & Bennun, 1976) as well as a decrease in the affinity of the enzyme for free ATP (Garbers &Johnson, 1975 ; Harris et al., 1978) . It was then decided to investigate if the Mn2+-dependent activation of adenylate cyclase might also be related to a modifying effect on the kinetic constants of the enzyme for its activator Mg2+ and its inhibitor free ATP (ATP-).
Particulate preparations of adenylate cyclase from rat brain corpus striatum were obtained from ovariectomized female Sprague-Dawley rats (weighing about 260g) which were stunned and decapitated at 4°C 2 weeks after surgery. (The rats were ovariectomized to decrease interference by oestrus cycles.) Corpus striatum was collected in 20mlof ice-cold ~~M -T~~~/ H C~/ I O~M -N~C~/~O~M -K C~/~~M buffer, pH7.4. Total tissue weight was determined. The tissue was then homogenized with 15 vol. of the same buffer by using a motor-driven Teflon homogenizer at 400rev./min for 2min. The homogenate was centrifuged at 4°C and 5000g,,. for 20min. The resulting supernatant was discarded and the pellet was washed and resuspended in an equal volume of the same buffer and stored at -70°C. After thawing at 24"C, portions of these particles were incubated in triplicate for the assay of adenylate cyclase activity under the conditions described in Fig. 1 . The reaction was terminated by heating at 100°C for 5min. Reaction blanks for each condition were prepared by incubating the same portion of preheated membrane preparation in the corresponding reaction mixture. Portions (50~1) from the reaction mixture were assayed for cyclic AMP formed as described by Gilman (1970) , with the use of a saturating assay procedure as modified by Brydon-Golz et al. (1977) . Martell, 1962 Martell, , 1966 
The reported conditions ( Fig. 1) maintain (in the MgCI, range of 3 0 4 m~) a concentration of MgATP complex well above the K,, value of adenylate cyclase (Brydon-Golz et al., 1977), and simultaneously increase free ATP to a concentration 107 times that at 30m~-MgC1,. Accordingly, Fig. l(b) shows that the basal response of the enzyme is controlled by the increase in free ATP rather than by the simultaneous decrease of the initial concentration of the MgATP complex. Hence free ATP appears to play the role of an amplification system which intracellularly could be expected to magnify the effect of a change in concentration of metabolites that are capable of competitively displacing free ATP from metal-ATP complexes (e.g. transfer of di-and tri-carboxylic acids from the mitochondria into the cytoplasm), rather than changes in the total concentration of bivalent metals. Addition of 0.5 mM-and 1 mMMnCl, not only decreases the inhibitory effect of free ATP but also allows considerable residual enzyme activity, although, through the formation of the MnATP complex the concentration of Mn2+ decreases to 0.008 and 0 . 0 2 m~ respectively, and the equilibrium conditions maintain free ATP at 1 mM concentration. Fig. l(a) shows that the basal activity of adenylate cyclase is absolutely dependent on MgZf; the effects of Mg2+ in excess of 1OmM have not been included in Fig. l(a) , but were used to obtain the corresponding Hill plot (Fig. 2a) . Fig. 2 illustrates Hill plots obtained as a function of the change in concentration of the uncomplexed species: Mgz+ (Fig. la) and free ATP (AT€'-) (Fig. Ib) calculated by using an iterative computer program based on the equilibrium equations that describe bivalent metals and ATP interactions and allow thesubtraction of theconcentrations of H,ATP, H3ATP-, H2ATPZ-and HATP3-, correcting for pH and temperature effects (Taqui Khan & Martell, 1962 , 1966 . The co-operativity in the response toward Mg2+-dependence [Hill coefficient, /qM92+)] has a basal value of 1.10 which is decreased by the addition of 0 . 5 m~-and 1mM-MnClz to hcMp2+) values of 0.80 and 0.86 respectively, whereas (concentration yielding onehalf VmaX,) for Mg2+ increased from its basal value of 1.90 to 0.70 and 0 . 5 0 m~ respectively. The addition of 0 . 5 m~-and 1 mM-MnC1, decreased lqAPT) from its basal value of 0.90 to 0.70 and 0.75 and increased Ki(APT) from its basal value of 0.13 to 0.25 and 0 . 3 7 m~ respectively. The addition of 0 . 5 m~-and 1 mM-MnCt2 increased V,,,,,. from its basal value of 9.5 to 10.8 and 14.5nmol of cyclic AMP formed/h per mg of protein [protein measured by method of Lowry et al. (1951) l.
MnZ+ appears to replace Mgz+ as the enzyme's activator as previously reported (Walton & Baldessarini, 1976) and it is also capable of inducing effects similar to those obtained with hormones that act as allosteric modulators by increasing the enzyme's affinity for the activator Mgz+ and decreasing it for the inhibitor free ATP.
Pette (1966) reported that 14% of the total NADP-linked isocitrate dehydrogenase activity in the rat heart-muscle cell is in the cytoplasm and the remainder in mitochondria. Uhr et al. (1974) concluded that in pig heart muscle all the enzyme is in mitochondria. The main aim of the present work was t o determine the relative activities of this enzyme in the cytoplasm and mitochondria of the bovine heart-muscle cell.
The techniques of fractional extraction of minced tissue with iso-osmotic sucrose and phosphate buffer solutions, developed for such studies by Delbruck et al. (1959) and Pette (1966) , proved t o be unsatisfactory for NADP-linked isocitrate dehydrogenase in bovine heart muscle because of the low cytoplasmic activity and sensitivity of the assay method. The method did afford an accurate estimate of the maximum proportion of citrate synthase activity in the cytoplasm. Minced tissue (log) was successively t o release the remaining enzymes. Supernatants from each extract obtained after centrifugation at 27 600g were assayed for citrate synthase, lactate dehydrogenase and glyceraldehyde 3-phosphate dehydrogenase; 80 74 of the total lactate dehydrogenase and glyceraldehyde 3-phosphate dehydrogenase activities and 2-4 % of the total citrate synthase activity extracted were in the sucrose and phosphate-buffer extracts. This result is identical with those reported by Zebe (1960) for locust flight muscle and Pette (1966) for rat heart muscle, and shows that not more than 4 % of the total citrate synthase activity is present in the cytoplasm. Most probably the enzyme is exclusively mitochondria1 and this small proportion is released from mitochondria during the extract ions.
